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ABSTRACT

The primary purposes of this research were to
discover any differences hetween deaf and normal speech compressed 15
or 30 percent related to level of comprehension test, sex of speaker,
and form of test, and to learn whether there was a relationship
between percent of compresision and degree of comprehension. The
subjects--219 undergraduates at Montana State University--were
randomly assigned to two ¢roups: (1) control, receiving normal speech
stimuli, and (2) experimerital, receiving deaf speech. The results
indicated that subjects had higher degrees of comprehension for
non-deaf speech compressicns than for deaf speech compressions. The
level and form of the test did not appear to be operative factors.
The sex of the speaker was not found to be a pure variable, and in
all instances 30 percent compressions were not as highly significant
as 15 percent compressions. The most conclusive results of this
research were those findings related to percentage of compression,
which tended to confirm for deaf speech the earlier findings relating
to normal speech that time-span compressions can be detrimental to
comprehension. (LG)
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Rescarch and educationsl planning invelving compressed speech are
usually restvicted Lo employment of normal speech compressed in tire span
(CRCR, 1971). Numerous variables have been Lested, including applications
to persuasica, word intelligibility, word rate, and listener factors. L. -
ited application has becn made to some arcas of cormunication handicaps.
such as the blind (Nolan, et. al., 1962; Foulke, 1967).

A revicw of the literature did not reveal studies vhich had investi
gated paramaters of cowmunication hendicaps inv&lving conpressed deafl
speezh. The investigators were concerned with this area of oral communi-
cation ability in the deaf because the slow and methodical utterances of

the deaf tend to be a major factor in unintelligibility.

Research Related to Experimental Variables

The oral communication abilities of the deaf are aptly described in
research by Hudgins and Numbers (1942) and Hudgins (1946). In the first
study, seven categories of errors in articulation of consonants were noted
and five categories of vowel error were recorded. It was found that non-

rhythmical speakers were the most difficult to understand. In the second

Mr. Weisenborn (Ph D., Mich. St. Univ.) is Asst. Prof. of Speech and
Mr. Olson (Ph.D., Ohio St. Univ.) is Assoc. Prof. of Speech, Dept. of
Speech Communication, Montana St. Univ. This paper was presented at

the annual Speech Communication Association Convention, Chicago, Ill.,
Dec. 29, 1972.
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sti. . Taove probloms were isol ced os borne relatad Lo antelligibibity o
der? sreech. The~e incruded shert, irrepuler breatlh groups that intoroapred

spesc - Tloy, eroeasive expenditurce of breath, false groupings of syllables,

w1

omer coordination betueen breathing muscles and articulatery or
gans. znd a slow, methodical utterance. Theoretically, these problems ivht
be allcwiated if cowpression vould c¢liminate between-vord dead space, in
crezsc the speech rate, and reduce audible breathiness.

1n a number of studies, word comprehension ha. been acasu-ed as a
funcr:on of vord rate. Within the range extending from 126 to 172 wpm,
Diel. hite, and Burke (1959) found listening comprechension to be unaffect
ed ¢+ :he changes in word rezte. 1In the range extending from 125 to 225
wpr. farwood (1955) found a slight, but insignificant loss in comprehension
as vord rate was incrcased. Thereafter, comprehension, as indicated by
per cent of test questions answered correctly declined from 58 per cent
correct at 282 wpm, to 26 per cent correct at 470 wpm. Thus, for normal
speech, extreme compression of time span appears to be detrimental to
comprehension.

According to Goldhaber and Weaver (1968) and Goldhaber (1970),
nor~zl hearing male listeners had significantly higher comprehension
scores on four rates of compression and three levels of language diffi-
culty than did normal hearing female listeners. They found in the same
study that material graded at the freshman level of difficulty yielded
significantly higher comprehension scores than materials graded at either
the eighth graae or graduate school levels of difficulty. Also, it was
found that for comprehension of normal speech compressed at differenc.
difficulty levels, rate of comprehension and sex of listener appear to be

independent variables.
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White theac studies pgive 1ndications of the potentially operative
variables of noreal compressed specech, they do not reveal applicaticn to
handicapped individuals vhose oral commmication abilities might be en-
hanced if their speech were cowpres:s d.  The rescarch desiugn vhich folios
describes a study which theorized that compression of deaf speccihr would

resull in increased comprehengion levels.

Procedures

Subjects
Ss were 219 students enrolled in introductory specch courses at Mont-
ana State University during Spring Term 1972. They were randomly assigned

into control and experimental test groups.

Measures

The measures of comprehension were based upon the Gray Oral Reading
Tests (Bobbs-Merrill, 1963). In these tests vocabulary and content compre-
hension is obtained from different test forms for grade levels one through
six. 1In an attempt to reduce the variable of college level language achieve-
ment (Goldhaber and Weaver, 1968), forms C and D on the fourth and sixth

grade language levels were employed.

Treatment
Treatment consisted of playing tape recorded tests from the Cray Tests,

Control and experimental groups received identical test content. Control
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Ss received the contert via norr ol gpecch stinwli and enperivental Ss ore-

ceaved the content via deaf spocch stimeli,  Beceusce dof speech (neoe-

passes such a wide ranse of intelliaibility. the following esperime :oi

sti-ul; descriptions by a certificd Speech Pathologist and Teacher of the

Deaf arce offered: 1
#1 - Female: conpenitally deaflencd; exhibits a hearing loss which
prevents her from receiving and underscanding speech, althou:is
> she apprars to benefit irom a hearing aid. Specch was rated

moederately intelligible; articulation fair to good; pitch,

inflection, and rate tended to be monotone; rhythm fair; rate of

speaking slowu.

1 #2 -~ Male; congenitally deafened; has not made usc of residuail hear-
ing and does not use awplification. Speech was rated fairly
intelligible; articulation fair; pitch, inflection, and rate
tended to be monotone; rhythm poor; rate of speaking slow.

All 33 received the tape recorded stimuli at fiftecen or thirty per cent

compression via the Fairbanks method of compression. This metnod changes

the rate of recorded speech by the sampling method (18 millisecond deleted
samples). Test one stimuli was fifteen or thirty per cent compression,
male or female, test form C or D, of one grade level test. Ss then answer-
ed orally administered comprechension questions. Test two stimuli employed
identical compression percentage, opposite sex speaker, and alternate, but
same level, test form. Comprehension was tested in the same manner.
Fifteen and thirty per cent «ompressions were employed in the study as
preliminary testing at zero and fifteen per cent compression did not pro-

duce a significant control or experimental F-ratio. (p4.10) These results

reconfirm the findings of Diel, White, and Burke (1959).

Hypotheses

The following hypotheses were tested by the procedure described above:
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erence between comprelboension

- wedh cotpressod fifte -noor thirty per cent.

1T, .lere is ne difference between comprehension
sreeeh conpressed fifteen or Lhirty per cent
language levels.

ITI. . .eve is no difference between cowmprehension
speech compressed fifteen or thirty per cent

IV, There is no difference betveen commprchension

speech compressed fifteen or thirty per cent

Datz Analysic

poi
'

tceets of deaf and

tests of deafl and nos ol

on fourth and sinth | rode

tests of deaf and nor. 2}
hecausce of sex of speaker.
tests of deaf and nonrral

becausce of form of test.

Becausc the Gray Tests allow for partially correct responses, the data

were coded to reflect zero to four correct responses with half{-points being

scored; thus, the raw score range was zero to nine. Mean scores were ob-

tained for all comprechension tests. Table 1 reports these data.

The data obtained from the measures were analyzed by analysis of

varience and t-tests for independent samples.

Results

Analysis of variance was based upon three primary factors, sex of

speaxer, level of test, and tes: form. Between experimental and control

group factors, F-ratios were significant (F{.01,4.05, and<405). There-

fore, the hypothesis of no comprehension test differences between normal

and deaf speech compressed fifteen or thirty per cent (hypothesis I) was

rejected. Subsequent analysis of the data tested

control factor differences.

experimental and
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Non-hiyputhesis natched-pairs tests vere also run. fable 2 reports

Reculis Relat:ire to Prinary Hvnoiboses

Iwpothrsis [T, There is no diifercace betueen comprehension tests of dead
and normal speech coupressed fificen or thirty per cent on fourth and sixtl
grade languspe .evels.

All Tests between experimental and control conditions achieved high
levels of significance (p/.005) with the exception of thirty pe~ cent
compression of the sixth grade level (pd.05). Within watched-pairs Lests,
clear si nificance was exhibitcd between fourth and sixth grade levels at
fifteen per cenl compression (p<.01), but only marginal significance at

the thirty per cent level (p<.10).

Hypothesis ITI. There is no difference between comprehension tests of

deaf and normal speech compressed fifteen or thirty per cent because of
sex of speaker.

All between condition tests again achieved high levels of signifi-
cance (p{.005) except the thirty per cent compression for Ffemales (p4.01).
For matched-pairs tests, the fifteen per cent compressions on fourth and
sixth grade levels were clearly significant (p{.005), but the thirty per

cent compressions on these levels were only marginally significant (p<{.10).

Hypothesis I7. There is no difference between comprehension tests of deaf and

normal speech compressed fifteen or thirty per cent because of form of test.
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Discussion

i, all tests betueon experitental and conblre! conditiong aciicved

Wi tevels of cirnrficance (p.00%), with the excoption of the thiree ;e
cent compression for fore C of the Gray Tests (po.005). Matched-pairs
tests tetveen forms at fifteen per cent were clearly significant at the
fourtl and sinth grade levels (p¢.05,4.01). The thirtyv per cent Corpres- 1
sien vetween the forms vas marginally significant at the fourth grade level

(p .20) and clearly significant at the sizth grade level (p4.01).

The primary purposes of this research were to discover any differences
between deaf and normal speech compressed {iftecen or thirty per cent related
to levei of comprchension test, sex of speaker, and form of test, and
whether there was a relationship between per cent of compression and degree
of comprehension. The data clearly indicate that between deaf and normal
speech there are significant differences for all factors investigated in
the study. The means and their levels of significance reported in Tables
1 and 2 show that normal speech compressions achieved significantly higher
degrees of comprehension than did respective deaf speech compressions.

The data also indicate that within experimental conditions there are

extremely divergent degrees of compiehension. The design of the study

and the experimental stimuli employed offer speculative reasons for these
differences. For comprehension of compressed deaf speech, level and form
of test do not appear to be operative factors. (Nor do they appear opera-
tive for compressed normal speech.) Because of the diversity of deaf speech

quality, it cannot be determined from this research if sex of speaker is a

L e T
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viable andependent variable. Analysis of the deta wanipvlating the {oc-
tors of hvpotheses IT through [V sadicated that sex of spealer was not
purc varinble., Rather, it tested one deaf speech qualily against anothe .
The design of the study emploved only one S$s for each sex in both deaf

and nermzl specch.  Prior to further research in this area, scales should
be developed which accurately reflect the evaluation of divergent standar -
of deaf specch. The extreme t-statistic significances of Table 1 would.
most likely, be a result of the sex of speaker false assumplion. Perusal

of the large differences between male-female mcan scores in the experimental
conditions reperted in Table 2 lend further support to sex of speaker
confounding variable.

It should also be notea that in all instaqces, thirty per cent comr-
pressions were not as highly significant as fifteen per cent compressions.
Thus, the most conclusive results of this research are those findings re-
lated to percentage of compression. There does not appear to be a posi-
tive relationship between per cent of compression and'degree of compre-
hension. The results of this research ten to confirm for deaf speech the
findings related to normal speech reported by Diel, White, and Burke (1959),
and Harwood (1955) that time-span compressions can be detrimental to

comprehension.
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Comprehension ¥est Means and Levels
of t-statistic Significance

o
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emperimental male
experimental female
control male
control female

Level Means for Means for  t-statlistic
o progsion Sex of Test Experimental Control Significance
15 - 4 2.82 7.78 .005
13 - 6 2.28 5.82 .005
36 - 4 2.17 4.77 .005
39 - 6 2.50 3.48 .05
13 M - 1.45 6.35 . 005
13 F - 3.61 7.17 .005
15 *EM: CF 1.45 7.17 .005
15 *EF: Ci1 3.61 6.35 .005
30 M - 2.04 4.52 .005
30 F - 2.64 3.69 .01
30 *EM: CF 2.04 3.69 .005
30 *EF:CM 2.64 4.52 .005
15 - - c 2.57 6.81 .005
15 ~ - D 2.49 6.71 .005
30 - - c 2.56 3.69 .005
30 - - D 2.09 4.52 .005
% N=




Table 2

Matched-Pairs Means and Levels of t-statistic
Significance for Sex of Specaker, Level of Test,
and Form of Test, by Compression Percentages

Level Form Means f{or Means for t-statist_.
Compression Sex of Test of Test Fxperimental Control Sign'fig -
15 M 4 C 1.36 7.67 A
30 M 4 C 1.53 4.22 .01
i5 T 4 C 3.89 7.37 .01
30 F 4 c 2.60 4.50 .05
15 M 6 C 1.35 6.36 .01 ;
30 M 6 C 2.75 1.08 .01 ’
15 F 6 c 4.42 5.93 .05 '
30 F 6 C 3.92 4.87 .10 ‘
15 F 4 D 4.00 8.00 .01 .
30 F 4 D 2.32 4.11 .01 |
15 M 4 D 2.44 8.00 .01 |
30 M 4 D 2.70 7.75 .01 ’
15 F 6 D 2.06 7.45 .01 !
30 F 6 D 1.00 1.23 .10 }
15 M 6 D 1.16 4.00 .01 ;
30 M 6 D 1.85 6.13 .01 -
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